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(54) INK JET RECORDING APPARATUS AND ELECTRONIC MACHINERY USING THE SAME 

(57)Abstract: 

PURPOSE: To obtain a small-sized inexpensive ink jet recording apparatus 
easy in maintenance by performing recovery processing with respect to 



printing paper by moving a nozzle part to the position opposed to the 
printing paper and abolishing an ink storage part. 

CONSTITUTION: Since recovery processing due to flashing is performed 
by moving a nozzle to the position opposed to printing paper 30, waste ink 
is applied to the printing paper 30 to be discharged out of the apparatus by 
paper feed operation along with the printing paper 30. Therefore, even 
when flashing is performed any time, it is prevented that ink is excessively 
stored in the apparatus and a device such as a ink tank is unnecessary. A 
carriage 3 is moved to the position opposed to the printing paper at the 
time of printing and flashing is performed toward the printing paper 30 to 
continuously enter a printing process thereafter. 
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* NOTICES * 

Japan Patent 0££ice is not responsible £or any 
damages caused by the use of this translation • 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet recording device of the mold on demand which records information on printing paper by making 
the ink droplet used as the unit of a pixel breathe out The ink jet head which has two or more nozzles which make an ink 
droplet breathe out, and the pressure generating component which impresses a pressure to the ink in said nozzle 
corresponding to this nozzle, It is the ink jet recording device which is equipped with the control means which performs 
recovery to which air ejecting is made to carry out, and is characterized by said recovery being a control means 
performed when said nozzle has countered said printing paper. 

[Claim 2] In the electronic equipment using the ink jet recording device of the mold on demand which records 
information on printing paper the whole party by making the ink droplet used as the unit of a pixel breathe out The ink 
jet head which has two or more nozzles which make an ink droplet breathe out, and the pressure generating component 
which impresses a pressure to the ink in said nozzle corresponding to this nozzle, Electronic equipment characterized by 
having the control means which records a picture, a notation, etc. after performing air ejecting on said printing paper in 
the party who has the control means which controls the ink regurgitation from said nozzle, and records on said printing 
paper. 



[Translation done.] 
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* NOTICES ♦ 

Japan Patent 0££iee is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention mainly relates to control of the head of an ink jet recording apparatus in detail 
about an ink jet recording apparatus. Moreover, it is related with the electronic equipment carrying an ink jet recording 
device. 
[0002] 

[Description of the Prior Art] In the printer which carries an ink jet head, blinding prevention of the nozzle by 
desiccation of the ink accompanying a pause of a fixed time amount head and air ejecting unrelated to printing as a 
recovery means are performed. The ink breathed out by this air ejecting firom the nozzle is stored in a waste ink device 
as waste ink. 

[0003] The conventional example of this waste ink device is shown in drawing 9 . A head 50 is carried in carriage 51, is 
guided with the guide shaft 52, and is driven along with a platen 53. This actuation is performed through a timing belt 
59 by the driving means which is not illustrated, and printing is performed to printing paper 56. Energization to a head 
50 is performed by the flexible cable 60. 57 is an ink absorber, it is covered with the absorber covering 58 and a frame 
55 is equipped with it. By the opening 54 for waste ink regurgitation, discharge part-ed 57a of the ink absorber 57 is 
exposed to a head 50, a head 50 drives at the fi-ont of the opening 54 for waste ink regurgitation at the time of the air 
ejecting of ink, energization for air ejecting is performed, and ink is breathed out toward discharge part-ed 57a of the ink 
absorber 57. The ink absorber 57 consisted of the fiber or the porosity member with elasticity, and the waste ink 
breathed out by discharge part-ed 57a permeated the whole ink absorber 57, and had become the structure of storing 
flare waste ink. 
[0004] 

[Problem(s) to be Solved by the Invention] The quantity to be stored of ink is decided by the amount of the air ejecting 
performed within the life of a printer. If the amount in which ink storage of an absorber is possible is over the amount of 
the air ejecting within the life of this printer, an absorber will serve as exchange needlessness and a maintenance will 
improve remarkably. 

[0005] However, since the absorber is arranged on the side of a fi-ame according to the conventional waste ink device, 
the whole printer will be enlarged, if the capacity of an absorber has a limit, use, waste ink overflows depending on 
[ absorber ] the direction, surrounding components are soiled, the whole fimction is dropped and an absorber is made to 
increase for the improvement in a quantity to be stored of ink. Therefore, it was dramatically difficult to reconcile the 
miniaturization of a printer, and maintenance-fi-ee-ization of an absorber. Furthermore, since the absorber was arranged 
on the side face of a fi-ame, the form of the discharge part-ed of an absorber became plurality, and had become a serious 
failure in respect of improvement in assembly nature, and low-pricing. Moreover, in carrying out air ejecting, in order 
for a head 50 to drive at the firont of the opening 54 for waste ink regurgitation, to perform air ejecting there and to print 
normal after that, only the time amount in which the time amount to print carries out air ejecting became long, and there 
was a fault to which tiie time amount which the whole printing takes becomes very long. 

[0006] Then, in this invention, it aims at obtaining an ink jet recording device [ that it is small and low price ] with a 
maintenance easy moreover by abolishing the stores dept. of ink. 

[0007] Furthermore, other objects are to supply the electronic equipment using the accelerated ink jet recording device 

with which the stroke which carries out air ejecting does not lengthen time amoimt which printing takes. 

[0008] 

[Means for Solving the Problem] In the ink jet recording device of the mold on demand which records information on 
printing paper when the ink jet recording device of this invention makes the ink droplet used as the unit of a pixel 
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breathe out The ink jet head which has two or more nozzles which make an ink droplet breathe out, and the pressure 
generating component which impresses a pressure to the ink in a nozzle corresponding to a nozzle, It has the control 
means which performs recovery to which air ejecting is made to carry out, and recovery is characterized by having the 
control means performed when the nozzle has countered printing paper. 

[0009] Moreover, the electronic equipment of this invention is equipped with the ink jet head which has two or more 
nozzles which make an ink droplet breathe out, and the pressure generating component which impresses a pressure to 
the ink in a nozzle corresponding to a nozzle, and the control means which controls the ink regurgitation from a nozzle, 
and after it performs air ejecting on said printing paper in the party who records on printing paper, it is characterized by 
to record a picture, a notation, etc. 
[0010] 

[Function] With this means, if the viscosity and the concentration of the ink which discharges the ink which the 
viscosity produced by evaporation of an ink solvent etc. in fixed time amount increased from an ink jet head in the 
nozzle section, keeps constant the ink viscosity and concentration in the nozzle section, and carries out the regurgitation 
by the recovery by the control means are kept constant, the discharge quantity of the ink from a nozzle, and a 
regurgitation rate and the reflection factor of the ink on a non-record medium will be stabilized. For this reason, the ink 
regurgitation which was trustworthy at the time of printing and was stabilized at it comes to be obtained, printing quality 
is also stabilized, and reliable printing is performed. 

[001 1] and the ink then discharged since recovery moves the nozzle section to the location which counters printing 
paper and is performed toward printing paper - each time - printing paper - the exterior - sending - having . The 
structure where ink is stored for the reason becomes unnecessary, without saying that ink overflows from a storage tank, 
are a low price and small and serve as a calculator with sufficient user-friendliness with the imnecessary maintenance of 
ink storage. 

[0012] Moreover, in order to print a picture, a notation, etc. before carrying out printing of one line, after being able to 
discharge from a head the ink which the viscosity in a head increased by this actuation and printing a picture, a notation, 
etc., a required alphabetic character can be printed to accuracy and dependability goes up it. And since the stroke which 
prints a picture and a notation can be finished in the speed which originally performs printing of one line, printing speed 
can be made quick. 
[0013] 

[Example] Drawing 1 is the perspective view of one example of the ink jet printer by this invention. The ink jet head 2 
is carried in carriage 3, and is supported to revolve by the guide shaft 4. Two or more nozzles which make an ink droplet 
breathe out are prepared in the ink jet head 2. Carriage 3 fixes to a part of timing belt 8, and both- way actuation is 
carried out along with a platen 5 by the motor which is not illustrated through the motor gearing 9 which rotates directly 
and the beU driver 10, and a pulley 12. 30 is printing paper, when both-way actuation of the ink jet head 2 is carried out 
from the right-hand side of this Fig. to left-hand side, by the flexible cable 25, a printing driving signal energizes on the 
ink jet head 2, an ink droplet is breathed out from a nozzle, and alphabetic character 3 1 a-d is printed. The motor gearing 
9 drives the paper feed gearing 1 1 supported to revolve by the paper feed gearing shaft 18 by bevel-gear 9a. 
[0014] Draw ing 2 is drawing showing the configuration of the fiinctional implementation means of this invention using 
the Inkjet printer by drawing 1 . A is an ink jet head which has a nozzle and a pressxire generating component and has 
the fimction to make an ink droplet breathe out from a nozzle. D is a drive motor which has the fimction to which an ink 
jet head is moved or print media, such as paper, is moved. The Inkjet head A and drive-motor D constitute the printing 
section of a recording device. The printing section of a recording apparatus prints an alphabetic character and an image 
by breathing out an ink droplet and making print media reach from the ink jet head A, moving the ink jet head A and 
print media by drive-motor D. 

[0015] B - a time check - it is a means and time amount is measured. C is a recovery control means which controls 
recovery. Moreover, E is a printing control means which performs print control, at the same time the printing control 
means E controls the ink jet head A and drive-motor D by the printing indication signal or the printing control signal - a 
time check — Means B is reset, a time check — Means B — measurement of predetermined time amount ~ carrying out — 
the time check — information is transmitted to the recovery control means C. at the same time the recovery control 
means C controls the ink jet head A and drive-motor D to a power up and performs recovery to it — a time check - the 
time check from Means B ~ based on information, the ink jet head A and drive-motor D are controlled by the recovery 
signal, and recovery is performed with it. 

[0016] Drawing 3 is the block diagram of the control section which controls the ink jet recording apparatus in the 
example of this invention, the arithmetic and program control (CPU is called henceforth) with which 101 summarizes 
the whole program, RAM where 102 saves the data under data processing temporarily, ROM in which 103 stores a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



Page 3 of 4 



program, and the time check whose 104 measiires time amount - it is the driver which is the controller by which a 
keyboard for the timer which is a means, and 105 to input data, and 107 control a recording apparatus, and 106 controls 
a recording apparatus 107, 

[0017] Along with the procedure of the program stored in ROM103, CPUlOl performs processing to the input of 
keyboard 105 grade, and transmits the data outputted to a recording apparatus 107 to a driver 106 timely. A recording 
apparatus 107 has actuation controlled by the driver 106. The input data from a keyboard 105 may once be stored in 
memory, such as a keyboard buffer. 

[0018] The time amount set of predetermined is carried out by CPUlOl, and a timer 104 carries out counting of - 
measurement or the number of predetermined clocks for predetermined time by it. a timer 104 - CPUlOl - the time 
check - time amount is reset, moreover - if, as for a timer 104, predetermined time comes - a timer rise - carrying out 
- the timer rise signal c - CPUlOl - transmitting - simultaneous - the time check of a timer 104 - time amoxmt - 
resetting again predetermined time — measurement — or counting is carried out. although the timer 104 is formed 
with another object in CPUlOl in this example CPUlOl - a time check -- it may be built as a means, moreover, the 
time check by a timer 104 consisting of frequency dividers and carrying out counting of the number of the clocks 
common to a control circuit - it is good also as a means. Furthermore, a timer 104 may be a means to clock by the 
charging time and the charging time value by the capacitor. 

[0019] Drawing 4 is a flow chart which shows the control approach of the Inkjet recording apparatus in the example of 
this invention. First, Flushing actuation is performed inmiediately after powering on at step SI. 
[0020] The Flushing actuation is shown by SS3 from the step SS 1 of the Flushing actuation routine in drawing, and is 
shown by a series of actuation which performs recovery of an ink jet head. At a step SS 1, the carriage 3 which carried 
the ink jet head 2 shown in drawing 1 is moved to the location which counters printing paper 30 from a position in 
readiness. Next, Flushing is performed at a step SS 2. In order to discharge the defect ink leading to the poor ink 
regurgitation, such as ink which the nozzle section of an ink jet head thickened. Flushing is driving the pressure 
generating component corresponding to all nozzles, and is carrying out the count regurgitation of the ink of fixed from 
all nozzles. Usually, the regurgitation of ten to 100 shots is performed, and the thickened defect ink is discharged out of 
a nozzle, [ per nozzle ] The count of the regurgitation in Flushing is beforehand decided by the setup time of a timer 
104. Carriage is again returned to a position in readiness at a step SS 3 after the Flushing termination, and a series of 
Flushing actuation is ended. 

[0021] A timer 104 begins to measure predetermined time after the Flushing actuation termination. In order to judge 
whether the timer measured predetermined time amoimt at step S2, the existence of generating of the timer rise signal c 
is judged. Here, when the timer rise signal c has occurred, it progresses to step S7, and Flushing actuation shown in the 
Flushing actuation routine is performed, and it progresses to step S3. At step S2, when there is no timer rise signal c, it 
progresses to step S3. At step S3, it judges whether it prints or not. In not printing, it retums to step S2. 
[0022] In printing, it resets a timer 104 by step S4. At step S5, printing is performed, carriage is retumed to a position in 
readiness at step S6, and it retums to step S2. If the regurgitation of the constant-rate ink is carried out from all nozzles 
and also text, a notation, and a picture are adopted as the approach of Flushing performed toward the above-mentioned 
printing paper, it will be in a good-looking printing condition. 

[0023] This example is given to drawings 5 and drawing 6. Drawings 5 are printing START71 as Flushing, and drawing 
6 is printing the picture 72 which carried out the rectangle. 

[0024] thus, since the recovery by Flushing is controlled to move to the location which counters printing paper and to 
perform a nozzle according to the example of this invention, waste ink is applied to printing paper — having — paper 
feed actuation ~ the outside of equipment - each time ~ printing paper ~ discharging - having . Therefore, even if it 
carries out Flushing how many tinaes, ink is not Mr. **** past ** in equipment. Equipments, such as an ink tank, are 

also unnecessary. 

[0025] Drawing 7 is a flow chart which shows the control approach of the Inkjet recording apparatus in another 
example by this invention. 

[0026] In tiiis case, when printing, carriage is moved to the location which counters printing paper. Flushing is 
performed toward printing paper, and it is like the print line succeedingly after that. As the printing condition at this 
time is shown in drawing 8 , the notation or picture 73 printed for Flushing is attached to the right-hand side which 
shows a numeric value. 

[0027] According to this, it is not necessary to spend long time amount for the stroke for it specially for Flushing, and 
Flushing can be put in while being in the usual printing condition, and a very early printing speed becomes possible. 
[0028] in addition, the time check which measures the operating condition of an Inkjet head since a picture, a notation, 
etc. are printed and the condition of the ink of an ink jet head is made good before carrying out 1 line printing in this 
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case - a means becomes imnecessary and it becomes unnecessary complicated controlling it. 

[0029] 

[Effect of the Invention] As explained above, in order to perform Flushing in the location which countered printing 
paper according to this invention, an inlc tank becomes unnecessary and very small, and exchange of an ink absorber 
becomes unnecessary and a maintenance becomes easy, waste ink may stop adhering to an operator's hand furthermore, 
and safety is boiled markedly and improves. Furthermore, Flushing can be prepared in the middle of like the usual print 
line, and a printer with a quick printing speed can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 




START- 

6 X 
2 = 
12 }K 



Drawing 6] 



6 X 
2 = 
12 * 



•12 



[ Drawing 7] 
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[Drawing 8] 
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[Drawing 4] 



( m ) 



SI 



S6 -^Jfr'J^>''J^^' 
JT 




Yes 



J 



SSl 

SS2 



[Drawing 9] 
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[Translation done.] 
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